Objective: This work aims to elucidate by what physical mechanisms and where stimulation occurs in the brain during transcranial magnetic stimulation (TMS), taking into account cortical geometry and tissue heterogeneity. Methods: An idealized computer model of TMS was developed, comprising a stimulation coil, a cortical sulcus, and surrounding tissues. The distribution of the induced electric field was computed, and estimates of the relevant parameters were generated to predict the locus and type of neurons stimulated during TMS, assuming three different stimulation mechanisms. Results: Tissue heterogeneity strongly affects the spatial distribution of the induced electric field and hence which stimulation mechanism is dominant and where it acts. Stimulation of neurons may occur in the gyrus, in the lip of the gyrus, and in the walls of the sulcus. The stimulated cells can be either pyramidal cells having medium to large caliber axons, or intracortical fibers of medium caliber.
Introduction
Transcranial magnetic stimulation (TMS) is an established tool for the non-invasive stimulation of the central nervous system. It is based on electromagnetic induction, using a time-varying magnetic field to induce an electric field in brain tissues (Barker et al., 1985) . Although TMS is widely used in neurophysiological and cognitive studies, it is still not known which nerve cells are stimulated during TMS, and by what mechanism(s) stimulation occurs (Hallett, 2000; Miranda et al., 2003) .
If we consider TMS of the motor cortex, two types of cortical output have been identified: I waves, which are thought to be the result of transsynaptic activation of corticospinal tract neurons, and D waves, which, due to their short latency, are thought to be the result of the direct stimulation of corticospinal tract axons (Terao and Ugawa, 2002) . A monophasic magnetic stimulus applied over the hand region in the primary motor cortex, with a posterior-anterior (P-A) direction of the induced current, and for threshold intensities of the stimulus, appears to recruit I waves more prominently than D waves. The recruitment of D waves tends to occur only for higher stimulus intensities (Day et al., 1989; Di Lazzaro et al., 2004) . However, other observations indicate that D waves are a prominent output of lateral-medial (L-M) monophasic stimulation of the motor cortex with a figure-eight coil (Di Lazzaro et al., 2004) . This is probably a consequence of the complex folding of the cortical sheet in the central sulcus in the hand area (Yousry et al., 1997) .
Electric fields induced by TMS inside the brain are roughly tangential to the scalp. Since an externally applied field preferentially stimulates nerve fibers which align parallel to it (Rushton, 1927) , it is reasonable to suggest that the currents induced by TMS will most likely stimulate nerve fibers that align tangential to the scalp, i.e., horizontally aligned interneurons located on the gyri of the brain, as well as perpendicularly aligned neurons (pyramidal and non-pyramidal) buried within the sulci. Day et al. (1989) interpreted the observed prominence of I waves in TMS of the motor cortex as a consequence of the short effective depth range of the induced electric field, which makes it unable to stimulate sulcal pyramidal neurons directly. Therefore, according to Day et al. (1989) , it is likely that TMS-induced currents stimulate horizontal cells present in the precentral gyrus, closer to the stimulation coil. However, Fox et al. (2004) argued that this hypothesis seems to be incompatible with the fact that cortical horizontal fibers are
